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The  LLCl-BaCl2  system  is  interesting  in  that  the  lithium  and  barium 
cations  are  very  close  in  their  ionic  moments 


1,47;  JSH 

V  'it*-  'b*'* 


(a) 


but  differ  significantly  in  their  radii 


(rU4  0.G8  A;  rHl,4  1,43  A  ) 


<b) 


and  charges.  It  has  been  shovm  in  a  work  studying  CsCl-BaClj  melts  (1) 
liuw  substitution  by  low-movement  complex  ISuCi^  cations  in  the  second 
coordination  sphere  of  the  elementary  Cs+  cation,  which  participates  in 
transmission  of  electricity  due  to  Stokes  shift,  influences  electrical 
conductivity.  in  LiCl-BaCl2  melts,  one  may  expect  replacement  of  elementary 
lithium  cations  by  complex  BaCl+  ions  as  the  concentration  of  barium 
chloride  increases.  On  the  strength  of  the  proximity  of  the  polarizing 
effects  of  Ll+  and  Ba^"*",  it  may  be  expected  that  the  equillibrium  of  the 


,1  ® 

•  ir-Mn  •» 


2HaCI7|j}. .  .r.LiClJiJft  2RaCltV®, 


(c) 


Key:  a.  fused. 

reaction  will  shift  noticeably  with  change  in  temperature.  Inasmuch  as 
elementary  and  complex  ions  participate  In  various  ways  in  transmission 
of  electricity,  temperature  changes  must  exert  a  system-specific  influence 
on  a  system's  electrical  conductivity. 


In  order  to  measure  electrical  conductivity  we  used  methods  described 
earlier  [1,  2],  he  conducted  experiments  in  hermetic  cells  whose  gaseous 


space  above  the  melts  was  filled  with  pure  argon.  The  cell's  constant, 


determined  according  to  pure  fused  potassium  chloride,  was  equal  t 

1  m  1 


o  i.  / .  c  to 


The’  electrical  conductivity  of  fused  LiCl-BaCl2  mixtures  containing 
22.4;  35.6;  47.6;  65.0;  78.4  and  89.5  mol.  X  BaCl2  was  measured.  Twelve- 
15  experimental  points  were  obtained  for  each  melt  within  a  800-1000°C 
temperature  interval.  Expressions  for  the  temperature  dependence  of 
specific  electrical  conductivity  (0~^,cra“l)  was  calculated  by  the  method  of 
least  squares  for  melts  of  the  specified  compositions! 

luCI ,  «W.  •» 

0  x  t  0.M8-*  11.2.5-10  H  4. .351  IO*»/«4  O.OOS 

22.4  ...  x  0,790  (6.410  10*  »/♦  0.02 

35,0  x  1,541  0.7«f»-10-J/4  4,127.  4  0.000 

47,0  x  4  .,‘207  9,97  t  •  10  H  1  0,070  40“*J*i  0.007  (d) 

00,0  x  32.0  4  0.70.1- 10  '<±0,008 

78.4  .  x  2,11004  0,187.  I5~»<± 0.007 

89,0  .  x  1,477(3.911  10  ’<4  0,007 

1(90.0  x  t  0,630  j  1.033  10  *(‘±1’, 008 


The  specific  electrical  conductivity  of  melts  decreases  mo  otonously 
as  BaCl2  concentration  increases  and  reaches  a  minimum  of  value  with  pure 
barium  chloride  (Fig.  1). 


n.fcV'r*-* 


BaC C|,  "wi  v. 


Fig.  1.  Isotherms  of  specific  electrical  conductivity  in  LiCl-BaCl2  melts. 
Key:  1.  1120;  2.  1180;  3.  1210;  4.  1270°K. 
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Molar  electrical  conductivity  may  be  calculated  using  data  iron  a 
work  l  1]  on  the  density  of  Lit  i  BaC^  fused-salt  mixtures.  For  all  of  tli< 
units  studied,  conductivity  varied  with  temperature  according  to  tin* 
equation 


l«  A  A  -  lj  . 


Ihe  table  presents  values  of  constants  A  and  B  and  energy  of  activation  ot 
molar  electrical  conductivity,  EA. 

table.  Values  of  A  and  B  Lit  equations  ol  the  temperature  dependence  of 
molar  electrical  conductivity  and  energy  of  activation. 
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In  all  oi  t  e  composition  Interval  Lite  molar  electrical  conductivity 
)t  LiCl-ilaCl2  used  salts  Is  higher  in  pure  fused  barium  chloride.  This 
Indicates  tl.it  it  is  determined  mainly  by  Stokes  shift  of  very  mobile 
>'  lementai y  Lt+  cations  in  the  second  coordination  spheres.  Isotherms  of 
noiar  electrical  conductivity  are  shown  in  Fig.  2.  At  1180°K  the  isotherm 
is  very  close  to  the  additive  (dotted  line).  Al  higher  temperatures  the 
sotherms  begin  to  deviate  from  additivity  toward  greater  values  of  molee- 
ul.u  electrical  conductivity,  while  at  lower  temperatures  they  begin  to 
deviate  toward  lesser  values. 


Fig.  2.  Isotherms  of  molar  electrical  conductivity  in  LiCl-BaCl2  melts. 

Key:  1.  1120;  2.  1180;  3.  1210;  4.  1270°K. 

In  CsCL-LiCl  [2]  and  CsCl-BaCl2  [1]  melts,  isotherms  of  molar  electri¬ 
cal  conductivity  had  an  extreme  course  with  great  change  in  magnitude  of 
electrical  conductivity  in  the  first  system  and  with  an  absolute  minimum 
in  the  second.  In  CsCl-liCl  melts  containing  up  to  75  mol.  Z  CsCl,  elemen¬ 
tary  Li  cations  are  replaced  by  significantly  less  mobile  elementary 
Cs  ions  in  the  second  coordination  sphere.  This  is  accompanied  by  a  great 
decrease  in  electrical  conductivity,  which  continues  to  depend  mainly  on 
Stokes  shift  of  cations.  In  CsCl-BaCl2  melts,  change  In  composition  is 
accompanied  by  substantial  redistribution  between  fractions  of  electrical 
conductivity  connected  with  Stokes  shift  of  cations  in  the  second  coordina¬ 
tion  sphere  and  with  transfer  of  chlorine  anions  between  BaCl+  and  BaCl-j 
complexes.  It  is  highly  probable  that  as  complexes  of  BaCl+  and  BaCH  ions 
are  accumulated  in  LiCl-BaCl2  melts  containing  more  than  50  mol.  % 

BaCl2  transfer  of  the  chlorine  ion  between  complexes  begins  to  play  an  ever 
more  appreciable  role.  As  a  result  of  this  electrical  conductivity  does 
not  decrease  with  drop  in  chloride  concentration  as  rapidly  as  in  a 
CsCl-LiCl  system.  It  is  significant  that  the  activation  energy  of  molar 
elctrical  conductivity  reaches  its  maximum  of  value  and  remains  practically 
constant  in  fused  LiCl-BaCl2  natures  containing  more  than  50  mol.  Z  of 
barium  chloride  (Fig.  3.).  A  similar  picture  is  observed  in  a  change  of 
activation  energy  of  molecular  conductivity  with  melts  in  the  CsCl-BaCl2 
system. 
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F  i  g .  3.  Change  in  molecular  electrical  conductivity  activation  energy  In 
a  MCl-BaCl2  f used-salt  system. 

Deflections  of  isotherms,  tending  with  increase  in  temperature  toward 
greater  values  of  molecular  electrical  conductivity  of  Li<’l-BaCl2  melts, 
testify  to  an  increa:  e  in  its  component  linked  with  Stokes  shift  of  elemen¬ 
tary  cations  in  the  second  coordination  sphere.  The  quantity  of  these 
cations  grows  due  to  leftwards  displacement  of  the  equilibrium  of  the  reac- 
t  ion 
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Key:  a.  fused. 

Conclusions 

L,  The  specific  electrical  conductivity  of  LiCl-BaCl2  melts  containing 
22.4;  35,6;  47. b;  b5.0;  78.4  and  89.5  mol.  liaClj  was  Measured. 

2.  Expressions  were  found  for  temperature  dependence  of  specific  and 
molar  electrical  conductivity  of  fused  mixtures  of  lithium  and  barium 

ch lot  ides . 

3.  Deflections  of  molar  electrical  conductivity  isotherms  from 
additivity  go  gradually  from  negative  to  positive  with  increase  in  tempera¬ 
ture. 
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